Decreased p110alpha catalytic activity accompanies increased myocyte apoptosis and cardiac hypertrophy in leptin deficient ob/ob mice.
Disruption of leptin signaling has been associated with both obesity and heart failure. We recently demonstrated that leptin deficiency in ob/ob mice and leptin insensitivity in db/db mice leads to increased myocyte apoptosis and left ventricular (LV) hypertrophy. We showed that LV mass, while similar among young ob/ob, db/db, and wild type (WT) mice, is significantly higher in old ob/ob and db/db versus WT. Ob/ob and db/db mice developed markedly increased rates of myocyte apoptosis by TUNEL and activated caspase-3 levels. An intriguing candidate for the study of obesity-associated cardiac hypertrophy and apoptosis is PI3K, which functions to not only regulate cell size but also maintain cell integrity through protection from apoptosis. Here we further show that ob/ob mice have decreased catalytic activity of phosphoinositide 3-kinase (PI3K) (p110alpha) which is reversed with leptin treatment. Leptin repletion in ob/ob mice also reduced both myocyte apoptosis and LV hypertrophy to WT levels. We have therefore concluded that normal leptin signaling is necessary to prevent age-related myocyte apoptosis and LV hypertrophy and that PI3K is a critical component of the leptin signaling axis. The decrease in p110alpha catalytic activity could explain the development of increased myocyte apoptosis and cardiac hypertrophy in these obese mouse models.